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(57)Abstract: 

PURPOSE: To obtain the yeast massively producing and accumulating glutathione in its body by subjecting a glutathione 
production ability-increased yeast to a mutational treatment and subsequently aerobically culturing the produced azaserine- 
resistant strain, the glutathione production ability-increased yeast being produced by the introduction of a gene. 
CONSTITUTION: A highly glutathione-producing yeast [preferably Saccharomyces.cerevisiae YHT178 strain (FERM P- 
13012)] produced by introducing a Y -glutamylcysteine-synthesizing enzyme gene into an yeast is first subjected to a 
mutational treatment, and the produced azaserine-resistant strain is aerobically cultured to provide the objective yeast 
producing glutathione in a remarkable amount in its body. When a yeast having a higher glutathione content is further desired, 
the azaserine-resistant strain is preferably subjected to a conjugation treatment or cell-fusion treatment. The objective 
yeast includes Saccharomyces.cerevisiae 62D strain (FERN P-13010) obtained from the YHT 178 strain. 
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(54) [*Wro**3 ^^^f-*>B#*r»«X0 t *O*jiiife 



(57) [fgtt] 

r a l y ^ 9 y m.nmmz% w&w 

£fr-3TT+Hr'J >»tt:«*^B6L, ft btt/iT+fi: U 

*»ftrr*-£fc<*<f!f-r4;i£:a<T3. Sfc. 

*m isfe ft iPi! -t * ^ 1 1 : j; o x a is i z y ^ ? -f- + > * ^ 




u,Wi n r - yn ** \ n- > x^-r > rtbicW^iat; 

f £\1 kLfzf a v*-t > tf;'k#:#W:t ; S44P'i!£f ro 

■+t v +s u ~ -fe X • -fc U- fc' >' x (Saccarouices cerevisi 
c) YIIT178 <* mT.W$'$!&\ , M)\2'-s) T&2>Z.L$: 

3 ] ?.n9+* >,%simm'K v t) □ 5 

■fcX • -tU fc*>*X62Dt* («XW*'i!fSBl3010^) 
-fcX • -fcUfc*>X62D. '62Dtfc («.i:W*KFSBl3011 
(0 0 0 1 ] 

[o 0 0 2] 

lutM^t.mn :^?+t>ii yn*c>ra. >-xf 

[noon] :ti b '.v. * ft? ? <tT- . :*iSTft-<? 
iw«-rsT s x ii:=t -tii f*-t><n 

i'fok (tt£W{47-263l4. tt(WI«53 - 94089. *HW<54- 
997. ttllfJHfl48- 44487. tVI'HIViSI - -3K357) UHfrfr 

?!Ji:<fc 5> yn-^-t-> Mjffljjj (**i;M5fi -46826. WIS] 
IHT18-6I689. *.Vi;W53-3l956. tflWtfl -2095835 & 

'/H ^-f t>?li2i?i (#IWlW58-20l8N, WfHHBflSS-ZOI 
96. HflWlW6l -52299. MIJHW62 - 275685. t*IWIW64-5 
1 098) ,^£,-5,, 




(2) WW ^6-70752 

l-> ^ff ; -mfltt&Ai l-»i:4HitiTiif.i". ^n 
?ft; t'.'S 1-: '■(. i : i * [•■] r = //e * « t « .1 ■=> 1 1 

[o I) o s] 

i: =t o t . t ^£ 5 L - > x t- i >crj mmn fri** * 

M*7~ /flg (L->x-T--f>) &&M-r&Z£tt< 

[0 0 0 6] ft.Rffiili:«fcoTW«=»*lfc7 , -*f-fc , J 
>■ jBllHt *«■&, S 6 1 : (aswrd^frJLti'il-r * :ii:J;o 

[0 0 0 7] 

L . fi&ftfcrut: 'J > im^^w^w^^-r^ r i li 

±t)T. IffiL <tifiiEJnlg*-'r5Ci(:j:-5T. m*\*i 

c y n ^ > ^«it i : ^> c <t ^ &m 1. 1 z> f )i- 
v^-y&Sbmmnmmhxhz* 

[0 0 0 8] $Lfz. »SL<li, *««Jtt7-? p ;l-*5 

*.mmmz. %mmw&f->xT*f-tn > wtt^^i£>»s 
l . i&sftfcT-y-t 'j > Btt.tt«o i m^^-ftinT) y II- f 

flg«rj«tl/-tt:5r X y 'J - x > YLT. fiKafifcHcSrW-Sl, 
WMts:i:i:J:-3T. ir^L < ti«L»iiiff*-^ 5- : i 
c=k -,T. r^rtc y/l ^-f-i > *^ : iAi:'kii£-4-5. - ± 
HViRttS */n- rt'^f) ■»**0)9aiiS?iT*'5. 

[ o o o 9 ] 5 Gt:<ff * L < (i. r - '/'I- * 5 

H y-'.-r f > \7l>mMAiz\ f *:>$ klfz 7)l *+-t > ,'.'5 

'ktfftmt:. -aunwiiisrff^TTHf-tij > gm«c*;ai* 

L . i'.fGtiy-r+f-t'j > Bt'fl-ttivO l tt-^.srfdio r/ii v-f 
1- > ,; - ;i't.^:ft«/j i ftl-^itgft L T mVHtZfiifc L . f3 

GtiAcft^rd rmifcza, xvu--> yLx^^ti/i 

->T. dj-ife L <iZt&tom£-4-z>z£ii£r>x. iVifkiMi: 

y.u v-f--}-^ s-^i,u:'kb!t-t--& zt z*mii-r% y n- v 

[0010] j.:/. K. +:^i»|i:'3t. c^*ffli:,.W|-t-^. + 
*i*ITMIl>5ifit; rSAy.'l v-r- t .- i.VI-tfiS* liii. \ 
11G/):*.VL fz r-?i; (l990«tJ*£ll tx^J.'ift'r^ A:2r«Pr 
<li. I45 fl. l'.'9ll«t : ) Cct-j Cf^Gtl^WW^IIHiSC 

#flP£<7-i ot* 5 r - y H v s n > X f f> rtf^ftf ^ 




f*t r p 1 ^)y^K^^Z.t{Z^^TmU\mK^)l 

il£A*iKii»v!f 1 (t j !W«i« l re#^« i:w*afssi30i2*;iz 

fig, zhP7'/Tzy>, X#3J£JHli*;i£A*TS 

So 

[0 0 1 2] ^^iiflTOoT+K-trM >iW.ft£t:L >x 

«iflH*)UTti, Y PDJffflfi(C*fLT25wg/mlift«(:^ 
Set -5 HT+F-fc i J > fc^ft6Tht#'»7ffi/j:flc5:t > 

[0 0 l 3] ^y U-->^l£T-tfirU >»tM*<7>£ 

ifif* l fc^ra r-^^^ff oti^o wnwMtz tzz. 

[0 0 l -I] 5 Gil, f#6tl/iT^-t 'J >»1tft 

oO y ;L ? -f-t > 5 it tf> C *fft»< * £ jfibW 

fcV*?ttJ&2l)-3Vt\ tfi*pII4.5 -6.5 Tff-SiMilJft*^ 

ft-: fefflASJc«irf£J!nitt**fr5<7)*^i L c > 0 mmtfi& 

£\ W WJiUH i«M 5 ± LMswtJfcfr ft * ( : WW I . 3£& 
'•Aftlvvm, ittlfi!30X\ Dc > I ^ il ^rhi 'k 1 - 5ppm £ L 

o. (is l/h^iisyiSTWi*'»i '^SlBJijttftrr*. MEttWflHJSiW 

[oo i :>] 

>) &^ftirrszt/i'CIRfS-rs^«!:*iTS. 

Jfcfflfl! ic ct o t ft i i fz r -*f -t 1 J ; ifilf f: ft ft, a b 
I : tttHKMt f T fflfl! f S Z £ i 1 ct o T ri'?i HE ( C y H ? -F + > 




m\i t : 6-70752 

[ 0 0 1 6 ] 

(i) mu\ f # a yn • ■i* , k*#f*o)iaijjt 

— tSjiil^ ^ V — pMCl 585 €-ffIl*T, /^-tf^^h>^- 

»V£LTP 8 -7D^-^-Bi)V («3.8kb)*«i»^nfe. 

0.4kb) Lfco 
[0017] Bf^r- ^l :^ S H > -^-Y >fr 

orevisiao YNN27 (_a trpl ura3 ) h3ii - M 

X^r-f OlIDSrfflC^Tr- 9 = U 

L, zzha 7)1 > y K l »T X y U - - 

vx^F (pYociooi) 7»?f#^nfc. &zmznfz&fcT- 

tlW^afcr (GSH1) *s#ifr:Lfco ^-wT^^afSf-Wr 
»V0)'fett*(l!^IS:*5ilLfcJ:C*, Z^WrH"tt4. 410 Jfi 

[0 0 18] ZJ) *7 a-zz\> y LfcGSHiafe; f oofc^/-r 
P^-^-*AP8£iEJ«L, as%^fbL/-c AP8-(iSHl Br 
H**YNN27 ffi^jfefi^. h^) 1 rpl tctf A L Y H T 1 78 ft 
Srf^fiL/to YMT17S ftODGSIl-l ttrt£yn v-f-i-> 

*o, yn v-F-t; r?i*(a*?ji.5 

[0 0 19] (2) r -ff-t ij > Bttffioo.ffi^ 

Y P DSg.WfiJft (»f:*X + X 1 %. h > 1 V ' 7 'H 
>-7,r'b, '45^1.5%) hT3()r, 3 HISJifi^Lfc-tf 
•y t)D;t7,"tH: > x Y H T 1 78 ft £ ^' l ? Dift<t:« 
W (YIM3*AWJt!!^^r«.A:*|^l^-t^) 1 00m I oO A 
o 500 n I tVft^^ -v --7 x □ (I -1' 1 <t>Xf \m. L , 30X' , - 
Bft«««ftL^ iW^Sriit^^XIKaOOOrpi. 1 0 v» THi 

50mloO^W'KT?'t^L /io feet »T20ml (7j««E ' \ / 
r — CpIIT. 5, 0. IM) HJSjBL, X-f;M^>X.'l7 t/ 
m 600 /H **JjnLfeo 30rT lBVIiilftiiSL 20ml 

* (^iflSjSift -SrT+f-t 'J >25 ^ g/ml S D*£ ^irtlft 

< -7ZJtt:$t f-X h+ f hn> x /^-XW/'OT 
^y|8o.67 n «., y;iz3— X2%, r<73ftS!:^; 1.5 

uzi-^m&lL. SmiJ)Y PD^lte(7)Ao/i^'r?(:^ 



(4) 



ttllH f-6-70752 



*£-100 t.\ 5-'/>|»].WSttL/l». ja-L^fStllT h«|&f!> 
fc„ l-.lr'i't'Wflll.'li^-n^^'l >* Jt CM£ It K Wi- 

fe. 

[0020] 0. 7mM CO IC I J T A £ft&0. 36M . pll 7 COflS 
|'<77y- 2.5ml C. v'-^t'X ( 2 -X h U'k&fi 
f&) 4 rag/ml jffj&lOO /(I , NAD P H 4mg/ml $>&5<l 

Si) 0.5 a- vhSrJjnx.. «SlciiJ)^7X«+a^ 
•yh-^A-ft. 25t:ilJJnfflL/io -^tO+i^y h^ilftW 
^ L ni 'f-t > $rffii|5g U > v«i£ S tr+J" > 1 0 w 

£JtH>T412nm C0Mft>t{g*^dWl; I ^RBscililfc. |S| 



coijfldS-Ml i ^x^W^s*f1- : o . +»-> -^n ooijftd*> 

T^'t'iOyn v^-t> Sfj&ftflil fc. 
[002 1 ] *<J I OOOtfccO a P X- & JPH Lyn^ft> 
»W £rt> o fc60t* £ jg#{ L fc. M&iL fct*£ 1 00m I 
CO Y P Dtfttlico A 7 fc500ml 77X3 llfgfli L . 

:urc t 3 n mwmtotxt i fc. «it!i«* nt. ;aim?£hi i » 

Tift* I fc«ft£ ±< iBjtStl L T. ftffittooyn ?^ c •-^- 
>'J;;^it£Jt$!ilfc. -tote*. 1&wa>ltv<»9)\,9+ 
*>smmt>m^ ASR6-32t*£jgwifc. muzyh 

T178 t ASR6-.'52iOJt« ; 5:>n-r„ 
[0 0 2 2] 
[* 1 ] 





(X) 


Btf«(mg/.l> 


YHT178 


2.25 


2.88 


ASR6-32 


3.39 


1.29 



Scfift«. 1 00m I Y PDigite£f££j 500m I [3 7 7 7. a 
[0 0 2 3] (3) 71ft 'J >Wftt* ASR6-32CO&& 1 

# ir . d <o?£ K^oo Wftg SfzubiztinizJ:-? 
T%intt-ttt-f Z>Z.t$:U^fZe YHT178 t*<h 

+f- - y n 5 -fc X • -t I t'vi co^'^ft AH22 (ATCC 
3862H) £4gftS-tffc. Hfjtfte H U ^ h 7 r >. Oy>-)l 

L TfSoOT, l« fcttWtt'>J8HS (SDJfi 

bfclftJft (W/sJrx+v o.i"„, TVl. a — x 0.05%, 
U^Al.U "<>, :«*i2.0 "„) Ct&fflU 30rT*<J10[!|li] 

m*ifc. Kar-*jebKLTi«-&«ftflc£-fl*iM!io. 

0. 1 mg/m I iO-*t'-f -t 'J X- 7, CI fL'/7 : r.5S. 1 0 xx -y V 
/g) -K*^ 1 ■ HlffiflL . 30rTI5}>|BIift5f Ifc. -CO 



MN-l 88/MD-l 88 <>>Tff2«£ LTl >-S>8S : f S^HI I 

fc. #86 IfcflS F-0O4'* 1 "itgi:=75W> a O*o y.Ho 
-A4/tlt*5YHT178 |Sie;g<0«5YHT182 *jl^!L 
tz. YHT182 iASR6-32^fS]t*llLT^^. $L TB 
Bit. te-'f$>K£ffl>. f#«=>nfc«c«l)100 *t*YPD«ift 

ft 62Dtt Lfc„ rSj^Sr 100ml COY PDlgJftCOA^ 
fc 500m 1 'f? 7 ; >7a Ktgfi L , 30'C 73 U R5]fti#i5?« 
L, ;ferfif<i) 1 C^Lfc/j^ti-^li'It^lcLTyU -9tt 
M#»**H:«S5Lfc. 2 l:>j<L fc„ £ 

2li. YHT178 »£62D&<J>lt8e&/jV-4- 0 62 D^lif« 
l.BF*WS5l3010^»:«fcoT't(5Fift3tl^. 

[0 0 2-1] 

[*2] 











(K/ml) 


(mg/L) ! 


YHT178 2.00 


3.69 


73.8 


62D 4.17 


4.20 


175.0 



[002 r>] u) r^f-L"j >mrm wmcrj^mm: 

n *>t\fz >f 't > *W62 1) ft (ura 3 , his 

HmdlllT, i/i^-">X^ K YIol &mfklt#M Bam 
HIT ft * :^ -itifift L fe 0 T n- X V^ia^ftJCflt L 



PTi^L/i^OCO YIpl 7?X; h'Wrl!-*: y«Lt, V- 
T-f-X (Mamai is, T. ) ^, Itlz + a^- - >ti— " 
I- '/(Molecular cloning) > 3 — )l K • X V i > V • /\ 
— • -7^i ^ h U — (Cold Springllarbor Laboratory) 
, I982«|M ^/y^lc^LT I RA3 iBf/; HIS3 S 



(5) 
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[0 0 2 6] 62Dff:£Y POWlt6(It8«L, 30"C, I6fc¥ 

<B«#J 1 > ■l() l0 n'!ls/m!(:^:Sct-9lI^?L Ac 1 MVJl- 

^^X^KpYI-1'3 fr#j20/* l/ml*ffi-,^t;rffjK5 /i 1 £ 
All A. .Wfrlto >KKt L T^H »txL ?hP^L-ya 
;- >l| + iL'\«y h (.'< f + 7.7 Kft»165-20Sfi) '-ffifttf 

7h$>'-/^iK- (/Ht7 7Ktt«) 'vtwhl 
fc. 1581*1 k\\ 25;<F IIffl: # 4-L. /\H-XZi>hD — ^ 
— £ 200<TJ£Lfc. A n > X* > h £ 4 mscct IT 

Lfco ^oDf£, t -7^^>^2nx/s/ral^t?SD^i|?m 
C«HL, 30t;T*J3HIB]JftJ*Lfc. £#LT*fc:JU 
--*YPD*3SJft«fi^»«[Lfc. l&USHlLT. 62Dt* 
llYIpl**AL, »mE**fTr>fe. L^LT, 62D(h 
is3)&tf 62D (ura3) ZUfZo 
[0 0 2 7] 3^5Lyv-7?/>^- (Aig'W 
+X>>'tt MDLSOO m 

0.6 °o. m&&ltm (;-XK V+ht h'- H *i:®!)0.4 
°o, KH 2 P0 4 0.15 V MgS0 4 • 7H 2 0 0.05%, Na 2 S0 4 0. 
2%. CaC 1 2 • 2H 2 0 0.03%, ZnS0 4 ■ 7H 2 « l.32ppm. Fe 



Cl 3 - 6H 2 0 L45ppou luS0 4 • 5!M) 0. 2ppm 7W!>fc£ltf 
Jtt2400il*A*K 120 XT. IS'/JIBJiHiWLfc. LJdfiiHift" 
1 750ml £3000rpm . 5 MiliSi'/M, kifiStoT, Pi 

^^3ftC0> : ^--7r *> ^-tift-<rl2S mU 250 ra 
I, 500 raU |g«L Aco |g«W<n'feM&!i& <f 2. 75 v 10 7 
celLvmL 6.25 - 10'cel Isy mL 9. 00 - I0 7 cel l s,'rol 
T$>-jtz 0 jffi'xittl.Ovvm. *Jt-ft600rpnK 3(Vt\ 2 % T 
>^E-T*(IctOpH5.() HrTiWL > 1 ?,.oD v 'J 3- >tfi 
tfiflj <*£>'U3->tk TSA737F) £«• JH U 48&#|B]i?1 

SJfiMtt 600ral «:««*! 2B#PI]«t O0.05 I/hoO;4STl 20$ 
HHHtttlLfc. 

[0028] »»i»**£tf»*« i mi *#Mc**rti«iii 
l > m.L^mm§^nrzmfomm<n:r)i9+*s 

■tfi. Titze f£ (Anal. Biochem. , 27, .".02 (1969) ) 

To ^3tt62D/ / 62DftoDy.H ^^+>^«**-ro 
[0 0 2 9] 
[S3] 











(cells/mi) 


(%) 


(K/ml) 


(n«A) 


2. 75X10 7 


3.68 


20. 10 


739.7 


6. 25X10 7 


3.80 


20. 71 


786.8 


9.00xl0 7 


3. 65 


23. 73 


866.1 



:k\umifz i-.rid 2 Km\mm<$ $u->tt* y pdim 

L , 30t;T«16MHBItt* L * S:ifl.M>«T»tt.W(W 

*T?feiiMfc. s t [•: / \ v -7 r - (im v n e h -- )i . 20 

mMM I ) TA, lOmMh 'J X -Jfcffc (pH7.4)) 100ml I'M/S 
L/:<- - <H ^"^ hX^ / — U 39 ;H !rtt]t30 

rT10-WI«lJIL^. i3.W>»T!telVf L , n. Irr/dIAIS 

^^r^EMx-x ('kff'^r.tw, iD'jaxvh/fi'i $ 

;*ST/\777- (lMyJl-t'h-H, lOmMh'JX- 
ifcRS (pH7.4)> 10ml(;l^SL30rT20 / ^fil]^tL;^i±T-y r 
nh-^y.htLto i^Dv^T^lVfL, ST/v;/7 7' 
-""ClNft^L/ic ^-oO?S, 10mM(7)('aCl 2 'r^ST^ 
/-'v- i.STCN ■/-7t — ) lOmMlfffiSL./i, ?r"'v7j 
K»M'f'^«rda*llai*ritW«Tft.l, 1 10 7 |H£fli 
frL/io ifi^-^lKTJfclft'Lfcft. lOraM tatl 2 Sr^t; S T 
/\-./-'r- 1 nlUKiSL, 30r Tl S^IBIttliU L fz 0 \H 



'&.Cs'/MTl&ffiL* 1 m 1 0O P CT/\ y7r — (35% 
PKr,400(K lOraMh'J (pH7.4). lOmM CaC 1 2 ) 

lC««L3(ir., Mmi&ft&trt-Jitfza L . STA' 
*y y r — TiJta* L . 1 ml oO S T C / \ y r — Icjg/S L 

to i m v n e i — n s-^t; s d* A^iffi^, z wis« 

ffi 100;/ 1 30t:Ttt5l : irB]lft»Lfc. 't-ffL-T 

[0 0 3 0] l*.,ld*/)*'J 10()tt^5mlOOY PD^i^^ 

ft SiSiRUrtSi: L T«fi*t SriSW L t ( , L L T, 
621) ''H2D«!rll^tc 62 IX ' 62 Dtttift i:»F 3fc V5f 1 3 
01 I ijT'^ift^ 1 1 fco ^ 4 iZ ftiWft S: Y P Diftift SrJIJ I »3 

[0 0 3 1 ] 
[£4] 



(6) 



WW 1*6- 707 5 2 





{%) 


m<*m 

(x/ml) 


(ml/L) 


YHT178 


2.00 


3. 69 


73.8 


62 D 


4.17 


4.20 


175.0 


62D/62D 


4. 53 


5. 10 


231.0 



[0 0 3 2] (5) V)\,9tt>tiffinmft<n$&k % * 
J) 1 

Si) A?h^h> (T<73ftS) l°6ct0^ 

^IgWl^IUL, 500 ■llfi»-7-7XaH100nil«CT24Nf 

(A*/W*X>>'tt MDLnOO 5!) yjlO — 7 
2%, 1*310.6 V #«ttttift ($-XK T^ttf- 
JUttJB) 0.4 KII 2 P0 4 0.15%, MgS0 4 • 7 H 2 0 0.05 
°o, Na 2 S0 4 0. 2 V CaCl 2 - 2 H 2 0 0.03 %. ZnS0 4 • 7H 



5H 2 0 



2 0 1.32ppm > F0CI3 - 6H 2 0 1 . 45ppm , CuS0 4 
0.2ppBA^tt-5ttJft2400m]*A*T, 120 t, 15$>BMftS9 

±aa«iMiooii*««L. astMi.owi, mwm 

OOrpnu 30t:, 2 % 7 > 7*K «t 0 pH5. 0 ICIMH 
Lv 1 °nCO> -M r3 — >*S?aS"J («2>' , J3->tt 1 TSA7 



V S-X h 3 %*^fj:SJftlft600inl Sr«*t»8^fffli 

n 0. 05 i/h<Di£am 2fl$RsitfDjn L fc. 
[0033] m&mfc&tttsmmm 1 mi 

mmt, Titze m (Anal. Biochem. , 27, 502 (1969)) 
HSe^412ni <0»JRJfftlT*5eL>i:. *tt*fc*l;:«fcO« 

MB. 700mg/L, y;i^^;*>^r*W:. 4.22%, 
M<*m«16.6mg/ml ^*ffi:J;§YHT 
178 «ct<Z)JtlSSfl*5H*"r. *5tt62D/62D»tY 
HT178*<Z)lt«S*-r. 
[0 0 3 4] 



i>3 







B#2 






(96) 


(■g/ml) 


(k/l) 


62D/62D 


4.22 


16.60 


700.5 


YHT178 


1 47 


8.70 


127.9 



■5iftil6«raiJJL. 2000ralft;#-7 7Xall500mli'j : .AL 
fc. 120 r. ]5ft|K]ttBfft. 62D,'62Dt*«rtt«L. 30 



QgMiii] >p-mm r-7ii 9 n 

[T-fceftliiK 1 ) 

[ttiE.*-t**W-fi] HMO* 

[ttiK.tt*«l]fi] 0 0 1 7 
[«iI-:.//?J;] '£41 

[oo i 7] :*;(:. mu<tj r - yn-? 5 )t->x-H >fr 

Mt»£ifi{/; Too VD--> VWiitto -4-^*i*>. S. c 
crcvisiap YNN27 W: (.« trpl ura.'O A*'",, |-.,id2f$: 

<rwM<r>xni$t%ft*:miLr-.. r - yn * s ^ > 
y-r -r ; ffbtw^xnu* (yhd shjut r - ?)v<? s n 

i Xfl" > ftb^^ifif/i f-CO'm-- > y*rffo^„ Yll 
1 f*£YEp24 ?-<h-<r£j§f/; f-> T y-> ') — Tff; 



(pYOGlOOl) AW^tltz. HHz'ti btl/rilfz; f- 
(75-H-y ? p— - > f&tt-otzh 4Kb WtBfl'r h!C 

IIM<7>iIk;f (GSH1) tf(f-<l:Ltz. *:Z-CZ\(D'AU\r-VSi 

}\-<n 1*JfiJ*ftJPJ£ife'«t' Lfztz^>, zcow JV«4. 4 1 o % 

[hfiii:«*,»f^r.] >n«ia 

[»*iK*J«flfilJ?i] 0 0 2 4 
[hfilK/m;] 

[«iii:i*>jff] 

[0 0 2 4] 



(7) 



ttm t'6-70752 



(96) (K/ll) (ns/L) 



YHT178 2.00 3.69 73.8 

62D 4.17 4.20 175.0 



[ T-fccfcfhH 3 ] 

[Unmi&mwA win* 

[»IIE:tt*flSHfi] 0 0 2 7 

[0 0 2 7] WlfEhgLfc.hSe 2 tt<P«fflll8l«agif o 
7c„ Y_PDMiffi IQOml^-atJ 500ml^M#7^X=]t3J: 
8flg)Mt*^tgaL. 30rTiKM6l%ffltfigLfc. Hgj&L: 
&§gL2jfefeMMzfcgffifjj» STE/<77 7 - (1M7 
H b'h-'k 20mMEDTA, lOmM h 'J X-ffigg (pH7. 
4)) 100ml \zmmL1t. J tZ.'\ii-*)li3-7hX.9/ — 
imuJ g-)!lPA30'CT10»>WglgLfc. jfrfrfrlKTaig 

7JJ.- yh/g) 7 ( 1 MV Ji b' h-- 

U . lOmMHJ X-l&jg (pH7.4)) 10mllI^?SL30'CT20 

L, ST/i-^T-Tl^lflfc, ^-00%, l0mM6OCa 
Cl 2 ^rf?^-ST/\'-y-7T- (S TCM'-y -7y— ) I0mll3 

mM CaCl o -frfttrSTA-y:?? — lmUcSSSU 30t:T15 

/\-y7--- (35"., P EC, 4000, lOmM HJX-&f% (pill 
4). lOmM CaCl 2 ) (Cg&j L JjjTC . lO^a^^f ffrt*- 



£o MMU STA-y ^y-TifoftL, 1 m I CO S T C A' 
•y7r-iZteMLtz. 1 M '/lib' h-H ^MfS D'-ff* 

ifeLfe. tfLT^f^D--^ 100&, YPDJftife 
3 5i::7HI»I30'CT*g«lfc. 
[T-««iE4] 
[MiEtt**««] 91MB 
[tfiE.i<t*JHIil£] 0 0 2 8 

[0 0 2 8] ±35(73%) 100£££5mlc73YPD*gfti:£^tj- 
SMBg-mC. 3BIBHgg*g«U g)k£±±>^g& 

62D/62D£fc£jg^7c„ 62D /62Dfe(j:%XW^%13 

[^Eii«!«^«] lilt 
[MiE*t*«H*3 0 0 2 9 

[HuEl^] 
[0 0 2 9] 

[iL3J 



(96) (ig/il) Onl/L) 



YHT178 2.00 3.69 73.8 

62 D 4.17 4.20 175.0 

62D/62D 4.53 5.10 231.0 



W l "-„, /<'M-^:'h> (f^ -7 Z2H:W l 
hltim^Mfll , 500 X JlIIOOniHCT24H.'f 

miftm g l . aii ^ l fe. 5 L v £ - -7 r * > ? - 

2"„, it'.^o.fi '•„. S£i-Miil3a U-XK Tlfc^: 

'IflJj) 0.4 °„, KH iPOj 0.15%, MgS0 4 j 7H 2 0 0.05 
V. Na oSO , 0.2",,, CalT 2 • 2H 2 0 O.l)3~"o. ZnSO , • 7H 
2 0 1 . 32ppm , FoCI^ • 6li 2 () l.45ppm , CuS0 1 • SIM ) 



0.2ppm^"' 3 ^.5iatii!24(IOiiil^^tU 120 t, 15^!]^$' 
[^MMMliHM^MffiU Mj^llU.Ovvm. Htifr&t 
OOrpm. 30t:, 2 % T >^zz Tr}OZ£ Opll5. 0 Cliffl 
L . 1 "..cov'j zi — > mi&ffl ('^> l JJ->fl:, TSA7 
37F)*H1H1U 4J>Mil!MSl^ t&ML 1A J-XI5 

"„. g -x b 3 "n^&^tt'itttfioonii ^MMiiMMil^ 

0 0. 05 1 /hoO jjl^T I 2Jl|ilMjflj L tz» 
[ p^fiiK 6] 
[MiH««i»WIfi] iViMttt 
[Mil-Wftlfilifi] 0 0 3 0 



(8) 



ttlJHf-6-70752 



[0 0 3 0] m$ffii*>5:fttS&*m 1 ml SjkjsJMlMll 

PEtfttA. Titzr m (Anal. Bjochem. , 27, 502 (196'))) 

8fei%tt'T(lftfcrtl!|vgU 2L!kiLL£>JiMM^lik2LH 

trtte, 700mg/L. f )l 9±X > Sfi 4.22V 
ig-P^fEtiH 6. 6mg/ml TfeoAc. |n]j$&^ff llJ;o Y HT 



178 ffi<hJ~ntfe(j:^4 ll,i';-f B £4 te62P/62Dffi<h Y 

[miW4i,vfir,) mm a 

[MiEiCt*«Ul*i] 0 0 3 1 

mivjjih) -Siii 

[0 0 3 1 ] 
U<4] 



(%) (K/ml) (ng/L) 



62D/62D 4.22 16.60 700.5 

YHT178 1 47 8.70 127.9 



(6) ZJkZ±±>M&MMMM£ i *v>2 
y.)lo-7,2°-b. -f-xh-f ^xh7^h (f <7att 

SftttSWMU 2000ib1««-7 7 7> JtZSOOiia^L- 
fc. 120 t, 1 . emz^Dg^liaL^ so 

[=N£*iiE8] 

[*liKt**JHH-fi3 0 0 3 2 
[SSiE'J?*] r£.S 

[0 0 3 2] 3 f?0O 5 L y t-77^>9- (jig ' W 
tx>yft MP 1. 500 3D II. ynn-X2°„, i#3t 

0. 6 V. jj^ffljUgl (5-7, K T+hh hf-n-tfc$j)0.4 
"t, K11 2 P() 1 0. 15 V MgS0 1 • 7H 2 0 0.05%. Na 2 S0 1 0. 
2%, CaCU- 2H 2 0 0.03"b7 ZnSO^j 7IM) 1.32ppm7 Fc 
CI :j • 6 H o O l.45ppm, CuS0 4 • 5tM) 0. 2ppm frjife&M 

iffil4j)0jniVML 12Q t:, r^,mh\'iil rz. hjdMigM 

1 750ml £30()0rpni , 5jjjji3j&jV£MM, hifi£feT. % 

!&K£3ft<fl>> — "7 7 * > ? — IZft-4 125 ml. 250 m 

1. 50(1 ml. JgffiLfc. ^W<ft'tu¥fftl*ft»2.75 ■ It) ! 
colls/ ml. 6. 25 * l(Ucol Is/ ml, !). 00 ; lolccl Is/ml 
T&o/-. M^Uai ■ Ovvm. jf W&60()rpn]. gOT, 2 % 7 



> : &-T/Mi<fcOpH5.o iiiaULU no>U3->jjj 

jftff] (.t^v-'JJ-xtt TSA737F) Srfeffl L , 48J£B9M 

[JtiE:*t*»ti#l] 9»n* 
CliiE.ltt«JHa*3 0 0 3 3 
[ffliHTj'iii] &JC 

[0 0 3 3] t»fi*flttfcgftfrl3gift 1 ml £&zfcfflMia 

jftte. Tilze ?j; (Anal. Biochem. , 27, 502 (1969)) (I 
fflg I '4 1 2nm <ftnftiKiftfJPTa& L Ac. ;$tefej»tl =b 0 $fc «fe 

>£liM±Mj I ft. 1ft *H8P$l»ItP , f)l9**>'VM 

-f o j< 5 t j:62 P /'62 D yjk^±±> 't i £ 
[T4*l*iK 1 0] 

[Mii:ii*r/iHfi] 0 0 3 4 

[MiiH/j'fi;] 

[»iii-:r*r#] 

[ 0 0 3 4 ] 



(9) 



ttl)9t : ti-70752 



mmm* 








(cells/ml) 


(%) 


(K/ml) 


(JK/L) 


2. 75X10 7 


3.68 


20. 10 


739.7 


6.25X10 7 


3.80 


20. 71 


786.8 


9.00X10 7 


3.65 


23. 73 


866.1 



(51) Int.Cl. 5 ffl^JSSS^ FI 

C 1 2 R 1 : 865) 



